Introduction Even in state-of-the-art virtual reality (VR) setups, participants often feel lost when navigating through virtual environments. In psychological experiments, such disorientation is often compensated for by extensive training and performance feedback. The current study investigated participants' sense of direction by means of a rapid point-to-origin task without any training or performance feedback. This allowed us to study participants' intuitive spatial orientation processes in VR while minimizing the influence of higher cognitive abilities and compensatory strategies. From an applied perspective, such a paradigm could be employed for evaluating the effectiveness and usability of a given VR setup for enabling natural and unencumbered spatial orientation even for firsttime users, which is important for tasks such as architecture walkthroughs, evacuation scenario training, or driving/flight simulators. 
Methods & Results
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9 9 9 9 9 9 9 9 10 10 10 10 10 10 10 10 11 11 11 11 11 11 11 11 12 12 12 12 12 12 12 12 13 13 13 13 13 13 13 13 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 10 10 10 10 10 10 10 10 11 11 11 11 11 11 11 11 12 12 12 12 12 12 12 12 13 13 13 13 13 13 13 13 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 10 10 10 10 10 10 10 10 11 11 11 11 11 11 11 11 12 12 12 12 12 12 12 12 13 13 13 13 13 13 13 Discussion & conclusions Data from [Klatzky et al. 1998 ] suggests that the left-right errors in the 2-segment conditions of our study might have been caused by a failure to update one's internal representation of heading. In the 1-segment conditions, however, the six participants showing consistent left-right inversions clearly did update their heading (albeit in the wrong direction, cf. Fig. 2 ) and did not point directly backward. Left-right inversion was associated with lower spatial abilities, and those six participants behaved as if they erroneously interpreted leftward optic flow as indicating leftward, not rightward motion and vice versa. Taken together, this study suggests that even an immersive high-quality video projection system is not necessarily sufficient for enabling natural spatial orientation in VR if no landmarks are provided. 
